ABSTRACT. To accumulate histological information of cetaceans, the proper gastric gland of Minke whales was examined by light and electron microscopic observation. A small number of mucous neck cells and a large number of chief and parietal cells were observed in the gland. At the body to basal portions of the gland, the ratio of chief cells to other cells seemed to be large compared to the n eck portion. Transmission electron microscopy revealed that the chief cell had secretory granules with middle level of electron density, and that the parietal cell contained abundant mitochondria and intracellular canaliculi. The proper gastric gland of the Minke whales may appear to secrete large amounts of digestive enzymes and have high digestive activity. KEY WORDS: Minke whale, parietal cell, proper gastric gland.
Most cetaceans have the compound stomach. The stomach of cetaceans is generally classified into two types according to the number of ampulla corresponding to the stomach, although there are some exceptions [10] . The representatives of these types are the stomach of dolphins and porpoises (three partitions) [3, 12, 14] and whales (four partitions) [4, 11] . In baleen whales and Minke whales, these partitions are defined as the forestomach, the proper gastric gland portion, the pyloric chamber, and the duodenum ampulla [4] (Fig. 1) . The first partition, or forestomach, is a nonglandular ampulla, the other partitions (the proper gastric gland portion, the pyloric chamber, and the duodenum ampulla) are the glandular ampulla. The proper gastric gland portion contains the proper gastric gland. The pyloric ampulla and the duodenum ampulla contain the pyloric gland [4, 11] . Some histological [4, 5] and developmental studies [1] concerning the proper gastric gland portion have been performed in the former species, however, little information is available about the proper gastric gland of whales. Thus, in this study, the second ampulla out of four ampullae in the Minke whale stomach was examined morphologically especially focusing on the parietal and chief cells.
The proper gastric gland portion collected from a total of 10 Minke whales was used in this study. They were caught by the Japanese Research Program in the Antarctic Ocean (JARPA) from November 1993 to April 1994, at the area IV of Antarctic Ocean. Tissue samples for light microscopy were collected from plicae ( Fig. 1) , and fixed in 10% phosphate-buffered formalin. Specimens were dehydrated in a graded series of ethanol, infiltrated in xylen, and embedded in paraffin wax. Sections of 5 µm thickness were prepared and stained with hematoxylin and eosin (H-E), Periodic acid Schiff reaction (PAS), and Alcian blue (AB, pH 2.5). Tissue samples for transmission electron microscopy were fixed in 3% glutaraldehyde/0.2 M sodium cacodylate buffer (pH 7.4), and post-fixed in 1% osmium tetroxide/same buffer. Ultrathin sections were stained with uranyl acetate and lead citrate, and observed by a transmission electron microscope at 75kV (H-700L, HITACHI, Ibaraki, Japan).
In the proper gastric gland portion, plicae were clearly observed gross anatomically (Fig. 1) . The surface of the gastric pits was consisted of the columnar epithelial cells. Mucous granules, which were stained with AB or PAS, were observed in the apical regions of surface epithelial cells. Parietal and chief cells were the major components of the gland, while few mucous neck cells with basophilic cytoplasm were recognized (Fig. 2a) . At the body to basal portions of the gland, the ratio of chief cells to other cells was large compared to the neck portions (Fig. 2b) . By transmission electron microscopy, the parietal cells contained abundant mitochondria and intracellular canaliculi. Mitochondria were round or oval in shape, and cristae were well developed (Fig. 3a) . The chief cell had the nucleus with round and large nucleolus. Mitochondria of chief cells were oval in shape, and cristae were poorly developed compared to those of parietal cells. Rough endoplasmic reticulums formed cisterna and/or tubular, and located near the basement membrane. Secretory granules with middle level of electron density were round or oval in shape, and these granules were approximately 2 µm in diameter (Fig. 3b) .
A large number of both chief and parietal cells and the ultrastructural findings of their cells suggest that the proper gastric gland of the Minke whale secreted large amounts of digestive enzymes. This suggestion was reported also in other cetaceans [2, 3, 7] , which could be explained by their feeding habits. Marine mammals, except the sirenia like manatee and dugong, are all carnivore, suction feeding and never chews [6, 13] . Because of their migration, opportunity of the food ingestion was irregular, and so they must digest a large quantity of foods in short time. Bacteria in the forestomach suggested high digestive rate [8, 9] , so that digestive enzymes may be needed for digestion of large amounts of contents fermented in forestomach. The proper gastric gland in Minke whale tends to have a small number of mucous neck cells and a large number of both parietal and chief cells. The presence of a large number of parietal cells in the cetaceans [3, 4, 11, 15, 16] as compared with that of ruminants [17] appears to be a feature common to cetaceans. 
